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COAIPLETE SPECIFICATION 

1^, «™ n o off Wett Formations 

We, SDN Ou. Company, a coipoiadon ' 



mganjzrf imder the laws of the State of New 
jMsey, United States of America, of 1608, 
Watow Street Philadelphia. Ptonsylvaiiia^ 
United States of America, do hereby dakre 
the invenuon, for which we pray that a patent 
nwy be granted to us, and the method by 
which n u to be peifonned, to be particularly 
demised m and by the following aatement • — 
This invention relates to the production' of 
hydrocarbons from wells and mote particularly 
Jstoected to ntKthod and means for produdng 
wdl fluids from a plurality of formatrans pene- 
traiedbyawdL u«u»jicbc 

In wdl drilling practice a single well may 
traveise a phiiahty of f oimations which mZ 
tain oil or gas. It is often desiraUe m such 
cases to complete tiic well far cimuhaneous 
producnon for more than one of the foma^ 
tions penetrated. The conTCodonal procedure 

A » to cffea a dual completion 

and flow from a lower formation diroo^ the 
w^U ttbing while flowing from a higher f^a- 
uon tiirough the annulus bttween the tubing 
and rasmg. Chokes are provided at die toU 
te^for separately regulating tiie rates of flow 
01 tiie two streams to conform to the allowable 
producnon rates for each zone. 

The for^oinf method of dually completing 
a well IS unsatisfactory for several reasonf 
Pioducnon tiirough die annulus is hazardous 
due to die faa diat die fluid stream tends to 
rause coiTOsion and erosion of die casinn. 
fteieby allowmg the possibility of a blow^ 
or subterranean loss of hydrocarbons to an 
upper fonnanon. Also, when it becomes neces- 
Mry to utilia gas lift to effea flow from die 
formanwis, die gas lift can be applied for only 
<a»e zone at a time and that only in an ineffi- 
aent manner; and consequendy bodi produc 
nm strata cannot be depleted smuhaneously. 
In many cases diis results in large quantidw 
of odierwise recoveraUe oil behig left in the 
"servous. A fiirtihe r nnsatisfactoiy condition 



OTses when ^e annuhis well begins to produce 
sah water. Due to inefficient flow in the 
annuUis, sah water accumulates dieiem and 
4us loads up die weU and stops die oil flow. 
Production from diat zone dien is generally 
abaadoned. Later attempts to prodnTS 
aich zone after die odJer zone^ hte becST 
d^ eted rftea fail to restore die pnnS! 
MiU anotiier drawback in conventional dual 
a«2)lenons tesuks from parafSn accumulations 
m the mnuhB which are difficult to remove 

An object of die present inventim is to pro. 
vide means for completing a weU for smul- 
toneous production from two or more zones 
ri^i «»i««ivantages of convcn- 

''P^.cwnplaions such as tiiose described 

Tt^'^ for multiple zone production from 
«.^^,^^^ ^ ^ '"'I"- conditiom 
such diat flow frxan a zone of relatively hfeh 
pressiTO can be utilized to effea or aid ±t 
now ftom one or more zcmes in which the 
^wrare is too low nonnaUy to permit die 
demed rate of flow dierefroro. 

ri„»''?™!2L''^' according to die inven- 
^ mvdves die use of one or more flow 
conm>l device^ hereinafter described, which 
arepositioned m the weU tubing adjacent die 
P»ducti<m formanons. Fhiids from die foima- 

nms paa as separate streams through die flow 
cratrol devices and diereafter coiSmingle in 
tie tobing and flow from the tubing ft die 
wen head as a single stream. The flov? control 
devices contain choke means which cause a 
amd stream from a zone of high pressure to 
undergo a sharp pressure drop prior to com- 
ounghng widi anodier strcanL TTie resuW 
Pf?«?? »^»«ion causes or facilitates die flow 
^«»» ««« more of die zones of 
MMiVBly low pressure. By operating in dus 
manner oil from a high pt£aae iooc wiU 
retease sotoon gas as die pressure is reduced 
and Ae hftmg efect of die released gas and 
any «ec fas already present in die ofl stream 
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can be utilized to tSccc or aid the flow from 
at least one of the other zones. Prodocdon can 
be secured from any desired number of forma- 
tions amuhaneons^y even though flow firom 
5 some of them nonndly wonld not be obtained 
from a singk compkdon well in socb forma- 
tion« ^ 
The inventkm is more spedficaliy described 
with reference to the accompanying drawings 

10 in wl^: ... r 

Fig. 1 is a simplified cross-sectional view of 
a well in vftkh one type of the flow control 
device has been used for completing the well 
to produce ftam an upper zone tfarougji ports 
15 in the tube and from a lower zone through the 
bottom end of the tubing. 

Figs. 2— A and 2— B, taken together, con- 
stitute Fig. 2 which is an elevational ooss- 
secdooal view illustrating in detail a form of 
20 flow control device. . 

Figs. 3, 4, 5 and 6 are cross-secaonal views 
of the device of Fig. 2 taken on the lines 3 — ^3, 
4—4, 5—5 and 6—6, respectively. 

Fig. 7 is a schematic illustration of a wcU 
25 traveisuig two pxoducdon zones and in whidi 
another form of flow control device is em- 
ployed. . 

Fig. 8 is an elevational aoss-acnonal view 
iUustrating in more detail the flow control 
30 device Aown in Fig. 7. 

Fig. 9 is a schematic illustration of a wed 
traversing two production zones tiie upper of 
which has insufficient pressure to permit flow 
into the well tubing and whidi has been pr<>- 
35 vided with means for mtcrmittently forcing ou 
from tti^ i?>per zone into the tubing. 

Fig. 10 is a schematic illustration of a wdl 
completed for production from two zones in 
which means arc provided for introducing gps 
40 from the surface to aid in lifting the mixed 
streams of oil in the tubing. 

Referring now to Fig. 1, a well is shoTO 
whidi has a casing 10 which has been cemented 
in place in the usual manner by cement body 
45 11. The wefl traverses two moduction zone^ 
ilhistxated as Zones A and B, whidi may be 
either gas or oil formations. The casng has 
beea perf orattd for prodncd<m from both zones, 
as iUustrated by perforations 12 adjacent i^per 
50 Zone A and paforaticHis 13 adjacent lower 
Zone B. A tubmg siring 14 is positioned in 
the rfl ff pg and die annuhis tberdsetween is 
dosed off near die bottom of the tnbing by 
of packer 9. The tnbhxg carries a land- 
5S ing nqyple 15 adapted to receive the flow 
control device which is hdd in position by 
means of conventional latches 16 provided at 
the top of the device. The landing nipple is 
positioned ac^acent Zone A and contains ports 
60 17 for receiving fluid from the formation. 

The flow control dewe, which is positioned 
in the landing mppic in conventional manner 
by means of a wire line, comprises a cy lindri cal 
housing 18 which forms an anxmlus 19 with the 
65 landing nipple, and which contains ports 20 



for passage of fluid from Zone A. Packing 
means 21 positioned above and below the ports 
17 and 20 prevent fluid flow along the annuhis 
19 and require the fluid to flow through per- 
forations 20 in the housing. The housing con- 70 
tahfi a baffle member 34 vdiich forms an 
annular upwardly extending flow channel 22 
tiiat leads to a port 23 in transverse baffle 24. 
A resilient check valve member having a circu- 
lar edge 25 is provided in flow c hanne l 22 75 
to prevent backflow of fluid toward Zone A- 
Any dovmvrard flow of fluid from port 23 
causes edge 25 of the valve to move outwardly 
against the edge of the housing wall at 26 and 
dose the annular channel, thus preventing 80 
downward flow. The check valve should be con- 
structed of a tough material, such as neoprene, 
which is unaffected by well fluids and which 
has suffident flesibili^ for movement of the 
edge 25 against the vahre seat 26. 85 

The transverse baffle 24 contains a second 
port 27 which is threaded for receiving a choke 
28 that serves to r^ulate the flow from the 
lower Zone B. Pon 23 also may be threaded 
for receiving a choke (not shown) m cases 90 
where the pressure in Zone A is high. Baffle 
24 has a cylindrical extension 29 positioned 
inside baffle 34 and "O" rings 30 are pro- 
vided for sealing the annulus therebetween. 
Exraasion 29 thus forms a passageway leading 95 
to port 27 and dioke 28. 

In a lower part of housing 18 another baffle 
31 is positioned to form an annular flow 
channd 32, and another realient check valve 
33 is provided in the channd to prevent back- 100 
flow of fluid toward the lower Zone B. 

It may be seen that the device as above 
described provides two separate flow channels 
for the fluids frran the two formations, which 
r b^iwiels terminate adjacoit each other in the 105 
well nibrng at which point the flowing fluids 
miK widi each otiicr. The device also has the 
xn^Kmant feature of providing throttling means 
(Le., one or more chokes) for reducing the 
pressure of either or both fluids prior to their 110 
admixing. It further includes means for pre- 
venting backflow to dther formation so that 
fluid from one formation in no case can flow 
to and enter the other formation. 

For the purpose of illustrating advantages 115 
of the present invention, assume that Zone B 
of Fig. 1 is a high pressure oil zone but that 
Zone A has a pressure which is too low to over- 
come die hydrostatic head in the well and 
hence would not normally flow. The device of 120 
Fig. 1 can be employed so as to utiliz e the 
fluid flow from Zone B to cause flow from 
Zone A. A choke 28 having an opening of 
appropriate size to secure the allowable rate 
of flow from the lower zone is placed in port 125 
27. Flow from the lower formation is then 
begun. The sharp pressure reduction resulting 
from passage of the fluid through choke 28 
causes fluid from the low pressure zone to 
flow through the control device and issue from I3i 
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port 23. The two streams then mix and the 
mixture flows upwardly in the tubing. When 
Zone B IS an oil formatioa, the shup picssurc 
drop at the choke causes sohjtion gas to be 
relca^d and the released gas and any free gas 
a^dy present in the ofl stream provides a 
iming action which aids the flow of the mixed 
stiieams. Wh^ Zone B is a gas formation, 
hftnig of oil from Zone A likewise is effected! 
U)ntrol of the rate of flow from the upper 
zone can best be achieved by regulating Se 
pressure of the flowing stream at die well head 
which generally can be done without substarn 
oally affecting the flow rate from the high 
pressure formatian. Ahcmatively, control of 
the rate of flow from the upper zone can be 
effected by means of a choke of appropriate 
throat swcm port 23. f «= 

By empbying the device in the foregoing 
'"^S^J.?^^**^^^ ^ ^ accomplished from 
a dead zone, Lc., a zone which has insuffi- 
cient pressure normally to overcome die 
hyto)static head of the column of fluid in the 
wcIL The "dead" z<Hie can be cither the upper 
or lower zone and the device wifl work eqoSly 
as well; provided that when it is the lower 
zon^ It much have enough pressure to permit 
lis flmd to rise to the level of the amtrol 
device. 

Inoncpardcularly uafulembodimemof the 
mvention, a gas sand penetrated by a "dead" 
wefl, which initiaUy was a single completion 
wcU m an ofl zone, can be utilized to flow oil 
mm the oil zone. One or more gas sands 
c(»mnimiy exc available m single completion 
oa wells. When the reservoir pressure has 
dropped enough that the desired rate of oil 
flow cannot be maintained, a control device 
wcfa as that shown in Fig. 1 can be placed in 
the weU to obtam a flow of gas from the gas 
»nd mto the weU tubing. The gas sand can 
be one winch is cither above or below die oil 
sand. Gas can be admitted to the tubing 
through a choke of xht proper size to obtain 
a gas rate that wiU effea the desired lifting 
action on the od colmnn. Thus energy derived 
from the gas leseivotr can be utilized to secure 
mc desired rate of flow from the "dead" oU 
formation. 

Rrferrmg now to Figs. 2— 6, a more detailed 
form of flow control device is shown which is 
adapted to be andiorcd in a conventional land- 
mg mpple as described in connection with Fig 
1. The device is landed h a nipple 40 haviiu 
side ports 41 for entrance of well fluid hom 
the formanon adjacent to which die device is 
anchored. An elongated assembly 46, whidi 
projects through die bottom of mpple 40 as 
^K>wn at 42, provides a channel for upward 
flow of flmd entering side ports 41 and a 
separate diannel for flow of fluid from one or 
mwe lower production zones which fluid enters 
uinmgh longitudinal ports 43 at the bottom 
Packmg members 48 are provided above and 
below side ports 41 to seal off the annulus 



be^ landing mpple 40 and assembly 46. 

Pons 43 at the bottom lead to a single flow 
zone 44 m which is positioned a resiUcnTchtS 
J^n7T^ ll^^P?^ ^ downward 
nw^ I w^^lo^^^y^ flow zone 44 a replace- 
able choke 49 havmg timiat 50 is poXned 
for controUmg the rate of flow of fluid derived 
finom the lower fonnation. From the choke 49 
tte flow channel leads tiirough central channel 
51 and offset chamiel 52 which leads to a 
common passageway 53. 

The separate flow channel for die fluid 
eatenng dirough dde ports 41 mdudes ports 
IhJL^K u^'""^ assembly 46, an annuLu: 
^annd 55 tiicrem and a communkating lonei- 
tudmal chamiel 56 which terminates at the 
ZT^^JT^^^'V^ leading to the upper 
L^^a"^.^ ""^^S- The end of chiSd 
fli^v^'H' ^ mdicated at 57, to receive 
^K?^ in case it should be desir- 

this point A resihent check valve memoer 58 
u 5?J^°^/ ^^'^"^ chamiel 5 5 to pi^au 
badkflow of fluid through side ports 41 
Umventional latching means, indicated 
as 59, are. prodded aTSetSJ o?S 
device shown in Fig. 2 for securing it in ils 
landing mpple in a tubing string. This dcvia 
^ons m essemiaUy thf same tanS^ J^S 
^d m amnection with Fig. 1. One or more 
of sudi devices can be used at appropriate local 
nons hi the wen tubing for regilkting or eff^ 

Skinr.-i^''^/ P^""^^ form&ons ^ 
taming ou and/or gas. 

for^^*^ ^ "™ of another 

form adapted » be Mated in a side poSS 
mandrd aie utilized for controlling thrflow 
from two separate production zoL located 
aoove one or more lower zones. The well 

^» A and B and a tubing string 61 inriS 

fekSd-^'!^' the ICTer aSne a si& 
met mandrel 62 is positioned in the tubing 

^ewwe positioned adjacent the lower mm! 
Row oonttol tools 64 and 64' rf^e^ 

ade pockets of the mandrels. The side pochet 
ofa^^dh mandrel and the side of each tirtS 
provided widi cooperating ports for flow <rf the 
formation fluids. Took 64 and 64' 
•wernal channels leading to choke ports tbiou^ 
passe, to the tSS^lffi 
K.T^"? the mam,« indicated aS 
m Fig. 7. This well assemblv arrangement can 
be employed in the same iS^t 
*ig. 1 for utthzmg a gas sand to effect oil 
flow from a "dead" zoneT 

Fod»»dn6 zones have been 
^o^ Fig. 7, it should be understood iMt 
tius nianpmoQt can be used for any desired 

^T. u ^'^ A "'"trol tool for each 
zone can be lowered in the wcU on a wire line 
and set m place by means of a kick-over device 
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known in the arc By having the tools placed in 
the mandrel side podcets, the tubing string 
remains open and a wire line can be run to 
any desired dqrth \mhoiit any necessity for 
5 previously removing tools placed above such 
dqnk This is advantageous since it allows any 
tool to be pulkd from the well without disturb- 
ing any of the others. Thus any one of dxe 
production zones can be selectively addized, 
10 chemically treated or fractured without affect- 
ing any of the other zones. For example. If it 
is desired to addize Zone B, comrol tool 64^ 
would be removed and add would be pumped 
down the tubing and into the formation thioi^ 
15 the ports in the mandrel and casing. The 
check valve 72 (Fig. 8) in control tod 64 
would prevent add from readiing Zone A. 
U|:ewise any desired fbrmodon can be selec- 
tively worlEed over or treated for sand control 
20 without removing the well tubing and without 
the posability of damaging any odier formation 
by Introducing d rilling mud into the well as 
done in conventional practice. 
Fig. 8 Ulustrates tool 64 and mandrel 62 in 
25 more detalL The mandrel contains a c^iindrical 
side pocket 63 a portion of d)e left-hand edge 
of which merges into and is actually imegral 
with the mandrel walL The mandrel contains 
perforations 65 for admission of the formation 
30 fluid. Tool 64 comprises a housmg 66 havmg 
side ports 67 in fluid communicadon widi the 
mfindiel perforations. At die upper part of the 
housmg latdi means 68 and a pulling head 
69, eadi of conventional design> are provided. 
35 Sealing means 70 are provided above and 
below perforations 67 for sealing the annular 
space between the mandrel side pocket 63 and 
houshig 66. The housing provides a downflow 
diannd 71 in which is positicmed resilient 
40 dicck valve member 72 to prevent backflow 
toward the formation. The channel terminates 
at the bottom of the tool in a chrfcc 73 having 
throat 74 through v^ch the formadon fluid 
issues into the. tubing string. 
45 Rj^erring back to Fig. 7, assume that Zone 
A is a high pressure oil zone and that Zone B 
is an oil zone having a low pressure sudi that 
it would not normally flow from a single com* 
pledon welL The pressure of Zone B, however, 
50 U suffident to lift its fluid to the level of Zone 
A. It is assumed hi this instance that the wdl 
tiAlng is plugged off beneath Zone B. The 
arrangement ^own in Rg. 7 will permit pro- 
duction of oil from Zone B in addidon to 



Zone A. Flow of the Zone A ofl dirough the 55 
choI« in die bottom of the upper contrd tool 
results in a reduced pressure in the tubing at 
this point. Some of die gas in solution in the 
Zone A oil prior to redudng its prcsane will 
come out of sohidon and thus aid m lifdng the w 
Zone B oil to the top of the well. Thus a 
mixed stream of oil from the two zones can 
be withdrawn at the well head. By having the 
proper dioke size in the control tool adjacem 
g p p f A, producdon from this zone at the ^ 
deared or allowable rate can be obtained. The 
rate of flow from the lower zone can readily 
be regulated by appropriatdy setting the 
pressDxe m line 75 at the well head by means 
of back pressure vahre 76. Alternatively, such W 
rate can be controlled by having a choke of 
the proper size m the contrtil tool adjacent the 
lower zone. 

The following is a specific illusiraticHi of an 
embodiment of the present mvention as it 75 
would be applied to a well which penetrated 
two oil sands at depths of 8536 — 8544 and 
8626—8629 feet, respectively. The well liad 
originally been dually completed in com^en- 
tional manner for production from the upper 80 
zone through the annulus and from the lower 
zone through the tubing. The allowable pro- 
ducdon rates for the upper and lower zones 
were, respcctivdy, 30 and 7 barrels per day. 
After produdng in tiiis manner for a period, •»* 
the well ceased to flow from the i^per zone, 
due to a drop in its pressure. At that time the 
static bottom hole pressure for the upper zone 
was 2295 p.si.g. while the static and flowing 
bottom hole pressures for the lower zone were W 
3577 and 3551 p.s.i.g. 

The present invention can be applied to the 
above described well in the following manner 
to obtain production from the upper zone. In 
the perforated laadmg nipple in xbt tubing 95 
adjacent the upper zone a control device of die 
type shown in Fig. 2 is located. The device 
contains a dioke of the appropriate size for 
maintaining the rate of flow from the lower 
zone at 7 barrels per day. A back pre^ure 100 
regulator, such as shown in Fig. 7, is provided 
in the flow line from the well tubing to control 
the rate (rf producdon from the upper zone. 
Varying the back pressure at the surface by 
means of the regulator will cause the flow rates 105 
from the two ztmes generally to appruximate 
the following values: 



Suifao& 



Rates, bbls. per day 
Lower Zone Upper Zone 



10 



0 
100 
470 
600 
900 
1200 
1500 
1600 
2500 



Thus, by regulating the pressure at the surface 
to a value slightly less than 1200 p^i.e., the 
allowable productiQn rates can readily be main- 

15 tainccL As production in this manner contimies 
and the fonnation pressures drop, the desired 
rates of production can be mai'ntamfd by 
decreasing the surface pressure by means of 
the regulator. 

20 ^ Pig. 9 iUustrates a weU which has been 
duaUy am^kted in Zones A and B m the 
manner of the present invcntioa and which is 
provided with means for admitting extraneous 
gas under pressure to Ae annuhis between the 

25 casmg BO and the weU tubing 81. The annulus 
IS sealed between the two zones by means of a 
pa<±er 82 and the tubing string amtams a 
conmjl device, shown generally at 83, such as 
the dcme shown in detaU in Figs. 2— 6. Zone 

^ A is a 'dead" zone which has sufficient pressure 
to cause the liquid to rise m the annulus to 
toe level shown at 84 but msuffident to force 
the hqmd through the contrd device into the 

35 r^o^"^- ^},^ well head a gas supply 

» hne 85 is provided with a time comroUed gas 
mjectmg and venting device 86. This deiace 
ahernately admits gas under pressure into the 
amiuhK and then vettts the gas through line 
87. This causes an intennittent pumping of 

^oU from the annulus through control device 
83 mto the tubing. The fluid from high 
pressure Zone B then serves as the means for 
flowmg the annulus oil to the surface. Upon 
paspg tiirough the choke provided m contto^ 
device 83, the Zone B oil releases solution gas 
and the released gas aids in Hfdng the miiS 
oil streams tfux)ugh the tubing to the well head. 

Fijg. 10 lUustrates a well completed for pro- 
auction from oil Zones A and B and provided 

^ with gas lifting means employing extraneous 
ga^TTus assembly can be utilized m cases 
wh« the well does not pass through a gas 
sand and neither zone has sufficient pressure 
to mate a flowmg welL The weU comprises a 

55 casnjg^90 pciforatcd adjacent Zones A and B, 
a tubmg string 91 carrying a control device 
li «a Kg8- 2-^, a packer 

5^w«a Zones A and B and preferably a 
packer 94 above die upper zone although the 

w ^tterpackeris not essential The tubing string 
has a side pocket mandrel 95 above the upper 



7 
7 
7 
7 
7 
7 
7 
7 

H 



84 
84 
84 
73 
51 
29 
7 
0 
0 



pa^er which is adapted to carry in its side 
pocket adevice 96 for admitting gas to die 
tubmg. The mandrel 

contains a oort thrtmffh 
which gas (an pass to the device 96. Tto 65 
dence can be a flow control device of the 
typt aescabed m connection with Fig. 8, with 
ttc dioke pen 74 being sized to admit gas at 
toe desucd rate to the tubing. Alternatively, 
devioe 96 of Kg. 10 can be a conventional m 70 
mjecnon valve which is set to open when d>e 
gas pressure m the annulus reaches a prcdetcr- 
mmcd value. Gas is admitted to tte top of 
the aminhis through conduit 97 under suffiaaat 
pessure to ^e tl^ desired injection rate into 75 
the tubmg This efifects lifting of the mixed 
MlOTMni flowing upwardly from die control 
awicc 92 and aUows the miaure to flow frcan 
the wdL In cases where the weU tubing may 
SJ^^^** up widi salt water, addition^ 80 
aifcpodw mandrels (not shown) can be 
ydcd at Wgher levels in the dibing stS 
Thi» WTOild permit unloading from a highw 
tevel and dma avoid having to apply toohigh 
a gas pessme withm die casang. Such mandrels 85 

^K^' *™^y any of 

which crald be replaced by i gas injection 
device 96 on a wire line whenever it became 
defflMble to gas lift from a higher levd 
.ff^ contrcl devices described herein for 90 
effectmg multqile cwnpledon of weUs for 
sunultaneous flow throngb the weU tubing offer 
many advBBitages over conventional oil field 
pracuce. assemblies provided in accord- 
ance with the invention ovoid the danger of 95 
corrwion and eroaon of the casing or diminatc 
Ac disadvama^ of multiple wbing strings 
^mmg spwahzed packers and ^ heSi 
e^mj^aent The mvcntion permits efficient 

duttion formations tiirough a single string of 
tubing. In convemional practice whcre choline 
ot the seiarate streams from a mnltinle coo^ 
fhf*^ weU a done at tiie suifacci plugging of 
the diokes often occurs due to paraflSn dcrcsi- 105 
^■A^ l^ation of gas hydrates. Ti^ is 

"i P««« invention, 
anoe tiie streams are dioked witiiin the control 
devioe adjacent the prodiKing formation where 

™«^5*™^ " so that neidier 110 

paraffin deposition nor hydrate fonnation wiU 
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occur. Numerous other advantages derived 
from the picscnt invention will be apparent to 
persons skilled in the art. 
WHAT WE CLAIM IS:— . 
5 1. A device adapad to be posidoacd in well 
tnbhig adjacent an inlet port therein for con- 
trolling flow of fluids into the tubing from a 
plurality of fCTiations which comprises a 
housing having, a side port for communicadon 
iO with said inlet por^ means carried by 
housing for reirievably lodong the device adja- 
cent said inkt pon in the tubing, packing 
means for dosing the annular qjace bet\veen 
the housing and tubing above and below said 
15 ports, said housing having an intcnijal flow 
dtannel extending upwardly from its side port 
and a separate intMual flow channel for up- 
ward fluid flow from beneath the device, each 
of said channels communicating with a common 
20 fluid passageway leading to the well tubing, a 
resilfcnt dffids valve member in each of said 
channels for preventing downward fluid flow 
therein, and choke means in at least one of 
said channels for reducing the pressure of fluid 
25 flowing therethrough. 

2. A wen flowing assemWy for flow of flmds 
from a plurality of production fonnations 
which assembly comprises a well tubing having 
a side podcet mandrel adjacent an upper forma- 
30 tion, said mandrel having a port for flow of 
formaticm fluid into its side pocket, a houang 
positioned in the ade pocket and havmg a 
ade port and a communicating internal flow 
channel extending thrcHigh the houang, pack- 
35 ing means between the side po^t and the 
housing above and below said ports, a resilient 
dieck valve member in said chaimd for jjre- 
venting badflow of fluid toward the formation, 
a dioke in said cham^ and a second tedlient 
40 check valve member m the well tubing beneath 
said mandrel for prevcntmg backflow of fluid 
toward a lower formation. 

3. A well flowing assembly for flow of fluids 
from a plurality of production formations 

45 whidi assembly comprises a well tubmg having 
a dde podoet mandrel acQaoent an i^per 
foimaticm and another side podoet mandrel 
adjacent a lower formation, each of said 
mandrels having a port for entrance of forma- 

50 tion fluid hito its side pocket, a housing posi- 
tiiHied in each of said side podxts and havmg 
a side port and a communicating internal flow 
rhftimpi extending through the housmg, padt- 
ing means between each side podxt and hous- 

55 ing above and below said ports, a resilient 
chedt vahc member in each of said channels 
for preventing backflow of fluid to a formation, 
and a dioke m at least one of said diannels. 

4. Method of produdng a well which has 
60 been completed for production from a plurality 

of zones containing fluids under different 
pressures, said well having a well tubing con- 
tfltning entrance ports adjacent all of the zone^ 
which comprises providing whhin the well 
65 tubing a flow channel for fluid from a zone 



of relatively high pressure and a separate flow 
channel for fluid from a zone of relatively low 
pressure, said channels communicating with a 
common fluid passageway, flowing a stream 
of fluid from the zone of high pressure toward 70 
said common passageway, reducing the pressure 
of the fluid ahead of said passageway to a 
value less than that of the low pressure zone, 
whereby a stream of fluid is caused to flow 
from such low pressure zone toward said 75 
common passageway, mixing said streams in 
the common passageway and withdrawing the 
mixture from the well 

5. Method according to Qaim 4 additionally 
comprismg controlling the rate of flow from 80 
the low pressure zone by regulating die flowing 
pressure of said mixture at xht locus of with- 
drawal from the wdl. 

6. Method of produdng a well traversmg 
two oil zones one of which has sufficiem pies- 85 
sure normally to flow from the well and the 
other of which has insuffident pressure norm- 
ally to permit ibc desired rate of flow there- 
from, said well having a well tubmg containmg 
entrance ports adjacent both zones, which 90 
comorises providing witidn the well tubmg a 
flow' channd from one of said zones and a 
separate flow chaimcl from the other, said flow 
channds communicating with a common fluid 
passageway adjacent the t^per zone, flowmg 95 
oil from die higji pressure^ zone toward said 
common passageway, redudng the pressure of 
the flowing oil ahead of such passageway to a 
value less than tiiat of the low pressure zone, 
whereby solution gas is released from liquid 100 
phase, flowhig ofl from the low pressure zone 
into said passageway and therein admising the 
same with the fluid from the hi^ pressure 
zone, and utilizing the lifting action of the 
zeleased gas to flow die mixture up the tubing 105 
and from the welL 

7. Method according to Qaim 6 additionally 
comprising controlling the rate of flow from 
the low pressure zone by regulatmg the flow- 
ing pressure of said mixture at the locus of 110 
withdrawal from the wcD. 

8. Method of producing a well traverang a 
hi^ pressure gas zone and an oil zone which 
has insufficient pressure normally to permit the 
deared rate of flow therefrom, said well having 115 
a well tubing containing entrance ports adja- 
cent both zones, which comprises providmg 
within the well tubing a flow channd from one 
of said zones and a separate flow chaimd from 
the other, said flow channds communicating 120 
with a common fluid passageway adjacent the 
upper zone, flowing gas fnnn the gas zone to- 
ward said common passageway, reducing the 
pressure of the gas ahead of such passageway 
to a value less than that of the low pressure IS 
zone, whereby oil flows from the oil zone into 
said passageway, and utilizing the lifting action 
of the gas to flow the oil up the tubing and 
from die well. 

9. Method for producmg a wdl frcmi an 1^ 
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upptT zone having a pressure insufficient to 
pcnmt the desired rate of fluid flow thereftom 
and a lower zone of high pressure m a cased 
weU havmg a padccr positioned between the 
two zones in the annulus between the caang 
and weU tubing and having an entrancep^ 
md^e tubing adjacent the upper zone wEch 
Mhod compnses providing a one-way channel 
from said port to a common fluid passaecwav 
m tte tubing, flowmg fluid from the lower zone 
iq) the lubmg toward said common passaee- 
way, throttling such flowing fluid ahead of 
said ^geway to regulate its rate of flow, 
whereby the pressure of such fluid is reduced 
to a vahie mtennediare the pressures of said 
zone, alternatively introducing and withdraw- 
mg gas under pressure to the top of said 
aomilus, whereby fluid in said annulus from 
the upper formation is intermittently forced 
through said one-way diannel into said 
common pa^geway, and withdrawing the 
resultmg flmd mixture from tiie top of the 
tubmg. 

10. A well assembly for producmg a well 
from an upper zone of low pressure and from 
a tower zone of high pressure which comprises 
a casmg perforated to permit flow from said 
2ones, a well tubmg within the casing having 
a flow port adiacent die iq>per zone, a packer 
posinoned between the two zones in the annulus 
between the casing and tubmg, means in die 
tubmg adjacent the upper zone providing a 
one-way chwmel from said flow port to a 
cmmnon fluid passageway m the tubmg, means 

fluid flow from the lower zone to said common 
nf^^'Z' S^J°^ tedndDg the pressure 
of the flmd from the lower zone ahead of the 
passageway, and means for alternately intro- 
duang and withdrawing gas into the top of 
said annulus to inteimittendy force fluid from 
the annulus throu^ said flow poTL 
,nii j^^od of producing a well from two 
zones havmg different pressures each insuffi- 
acnt to cause flow from the well at the desired 
rat^ 8^d well having a casing perforated at 
each of said zones and a tubing contaming 
emrwice ports adjacent each of the zraS 
which compnses providmg within the w3 
tubmg a flow channel for fluid ton 
^ <rf the zones and a separate flow 
chMmel for fluid from the Sdier zonZ 
said ^annels communicating witfi a com! 
mon fluid passageway, flowing fluid from 
tue zone of higher pressure toward said 
^mmon passageway reducing the pressure of 
fluid ahead of said passageway to a value 
less Aan that of the low pressure zone, whereby 
a stream of flmd is caused to flow from such 
low pressure zone toward said common t^assaae- 
way, mnong said streams in the ramnfon 
passagew^ and flowing the mixmre upwardly 
m the tubing, introducing gas in the annuhi 
Dctween the casing and tubing and injecting the 
same mto said mixture in riie tubing, thereby 



^tin^ mixture up the tubmg and from 

« A flowing assembly for producing 
a weU from two zones having different pressures 
Which compises a casing perforated at said 
zones, a tubmg within the casmg conmining 
entrance ports adjacent said zones, means 
TOhm t^ tubing fotmmg separate flow 
Cfiamicis ftom said entrance ports leading to 
a oommon fluid passageway, resilient check 
valve means m eadi of said channels to prevent 
bacftflow to tiic formations, and means for 
tiirottiing the fluid in the channel from the 
rormatum of higjhcr pressure ahead of said 
passageway to reduce its pressure to a value 
lowtt than that of the lower pressure formation. 

11 assembly for producing 

a weU fnm two zones having different 
5!!T!f to cause flow from 

tiie weUat the desired rate which comprises a 
«smg perforated at said zones, a tubing Si 
the casmg contauung entrance ports adjacent 
said zon^ means withm die tubing fonnmg 
separate flow channels from said entrance ports 
leading to a common fluid passageway, resili- 
ent dieck valve means in each of said channels 
to prevcm bac±flow to die fonnations, means 
for throttimg the fluid in die channelfrom die 
formation of higher pressure ahead of said 
passageway to reduce its pressure to a value 
lower than that of the lower pressure formation, 
means for introducing gas under pressure imo 
^e annulus between die tubing and casing, and 
means for mjectmg such gas into die robing 
above said separate flow channels. 

"^"^S? ^^^^ to be positioned in 
wdl tubmg adj^t a side inlet port dierein 
for controUmg flow of fluids mto die rotog 
from a phnrahty of formations which com- 
pnses a housmg, means carried by die housing 
for retncvaWy loddng the device adjacent said 
mkt port m tbt tubing, packing Ineans to 
^T^u^ ^tween die housing 

and tubing above and below said mlet poTf 
^""^S adapted to cooperate witii 

formation, baffle means within the housing 
tommg a flow chamiel ertendmg upwardly 
torn md housmg port and a separate flow 
flH^d flowing upw^dty torn 
benearth die housmg, said channels terminating 
mdioke ports positioned adjacent to ea^ 
met, and lesdient check valve means posi- 
noned in «^ch of said chamiels tTL^^^ 
downward flow therein. P«vcnr 
adapted to be positioned in 
^JJ^V**'?' ^ port dierein fo^ 
co^g flow of fluids into die tubing from 
°^ formations constructed and 
d^^SJ?^^ subst^tially as herein 
za, 2B and 3— 6, or Figures 7 and I, or 
Si or Fipae 10 ofSe ac«4J^"J 

16. A mediod of producing a wdl which 
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has beea completed for |ttpduction from a ing drawings, 

plurality of zones amtamrag flmds under Tmjrrn s, patirfr. 

Wen« pressures substantially as herem ^A^^JKF* a^T^ 

SSnibed ^rtth references to Figure 1 or ^P"^ ^"TJ^^^C2 

Ses 2A, 2B and 3-«, or Figures 7 and 27. Chancery Lan^ J ' 

B^iB^ 9 or Figure 10 of the accompany- Agtnts fo r the Appbcants. 
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